Introduction {#sec1}
============

As of June 15, 2020, 7.9 million people have been infected and 434,432 individuals have died worldwide from the coronavirus disease 2019 (COVID-19) caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). This has led to unprecedented challenges for health care systems globally in addition to physical and psychological challenges to health care workers. A survey of health care workers treating patients with COVID-19 in China demonstrated high rates of depression, anxiety, and insomnia.[@bib1] ^,^ [@bib2] Vascular surgeons face unique hardships related to changes in practice patterns such as the cancellation of cases and clinics as well as the possibility of redeployment to duties outside their specialty.[@bib3], [@bib4], [@bib5], [@bib6] This survey was designed to examine the impact of COVID-19 by assessing the related anxiety of vascular surgeons, the coping strategies they employed, and their use of available support structures. The survey was made available from 4/14/2020 to 4/24/2020, during which the case numbers increased from 1.8 to 2.6 million people infected worldwide.

Methods {#sec2}
=======

***IRB approval.*** The Society for Vascular Surgery (SVS) Wellness Task Force Pandemic Practice, Anxiety, Coping, and Support Survey for Vascular Surgeons was reviewed by the University of Washington (UW) Human Subjects Division and deemed exempt (\#009926) due to the minimal risk and non-identifiable nature of the data. Respondents gave consent by clicking on "agree to participate in this survey" prior to opening the survey.

***Survey Design***. The COVID-19 Pandemic Practice, Anxiety, Coping and Support Survey for Vascular Surgeons is an anonymous cross-sectional global survey sponsored by the Wellness Task Force of the Society for Vascular Surgery (SVS). The impetus for this work was the observation of the importance of peer-to-peer support among vascular surgeons during the pandemic.[@bib7] The survey (included in the appendix) covers domains derived from ongoing real-time discussions among vascular surgeons on SVSConnect and the Vascular Surgery COVID-19 WhatsApp group chat. The primary objective was to evaluate the personal impact on vascular surgeons as measured by the Generalized Anxiety Disorder 7-item (GAD-7) scale, a widely used self-report measure of recent anxiety (past two weeks).[@bib8] The 28-item Brief Coping Orientation to Problems Experienced (Brief-COPE) inventory was used to assess the active and avoidant coping strategies.[@bib9] Participants were invited to share through an open-ended query any personal experiences. The Google reCAPTCHA feature was used to distinguish human from machine input to thwart spam. The survey data were collected using a secure REDCap (Research Electronic Data Capture) data capture platform hosted at the University of Washington.[@bib10] ^,^ [@bib11]

***Survey Dissemination.*** A multimodality approach to dissemination was utilized starting with the SVS membership and the Association of Program Directors in Vascular Surgery (APDVS) electronic mailing lists. Dissemination was amplified by leveraging other organizational mailing lists, podcasts, newsletters, and social media platforms.

***Data Analysis.*** The survey analysis evaluates the impact of several COVID-19 related stressors on vascular surgeons as measured by the GAD-7 scale. The GAD-7 scale degrees of anxiety are scored as mild, moderate and severe based on cut off scores of 5, 10, and 15 respectively.[@bib8] The 28 questions in the (Brief-COPE) inventory were scored to delineate the 14 coping strategies.[@bib9] Categorical data are summarized as numbers and percentages. Continuous data are presented median and interquartile range \[IQR\]. The parametric Student's t-test was used to compare normally distributed data and the non-parametric Wilcoxon rank-sum test was used for comparing the non-normally distributed GAD-7 scores. The Pearson Chi-square test was used to compare degree of anxiety by different factors. A multivariable ordinal logistic regression using a proportional-odds cumulative logit model was performed to evaluate the factors associated with self-reported anxiety levels (defined as no, mild, moderate, and severe anxiety) by the 1,259 respondents who completed the GAD-7 survey. The multivariable model was built in a two-step process. The first step allowed for all factors that were significant on a univariable analysis to be considered for entry into the model using a stepwise selection process (with the exception of the coping strategies from the Brief COPE survey). A significance level of 0.05 was required to allow a variable into the model and to stay in the model. The second step allowed for variables selected in the first step to be retained and the stepwise selection was performed on the coping strategies. Special considerations were made for the variables that were highly correlated, specifically, the hospital support variables "Operating Room protocols", "Adequate Personal Protective Equipment (PPE)", "pre-operative testing of patients", and "Opportunities to interact with leadership" were highly correlated. The responses to the hospital support variable "Transparency from leadership about COVID management and planning" were nearly identical to those for "Opportunities to interact \..." and as such the two were considered interchangeable. A new variable, "Summative Hospital Support" was created as a sum of the 4 significant individual hospital support variables. The variables in which responses were limited due to the "does not apply" option (specifically the following variables: "Lack of PPE", "Terminating contracts of some of my employees", and "The impact of hiatus on my career advancement") were not included in the model as they did not represent the entire population of the respondents. Data were analyzed using SAS 9.4 for Windows (SAS Institute Inc., Cary, NC) and SPSS 19.0 for Windows (SPSS, Inc., Chicago, IL).

The narrative responses to the open-ended questions were systematically analyzed using qualitative thematic analysis by two independent investigators (KW and NM). Open coding was used to derive first-cycle codes consisting of short phrases directly from the data. Next, the initial codes were analyzed to determine how the codes could be grouped into themes that succinctly captured the important pattern in the data. Themes were reviewed to ensure minimal overlap and to identify any sub-themes that may be contained within a given theme.

Results {#sec3}
=======

Survey Respondents {#sec3.1}
------------------

The size of the potential respondents/audience by mode of dissemination and estimated response rate is detailed in Supplement [Table 1](#tbl1){ref-type="table"} . The survey was opened 1,867 times. Of those, 258 records were excluded either due to no-response (N=253) or duplicated status (N=5), leaving a total of 1,609 unique survey responses (70.5% male) from 58 countries eligible for analysis (Supplement [Figure 1](#fig1){ref-type="fig"} ). The majority of the respondents were from the United States (N=699, 43.4%), Brazil (N=493, 30.6%), and Mexico (N=104, 6.5%). Most were board-certified vascular surgeons in practice (N=1328, 82.5%), followed by vascular surgeons in training (N=236, 14.7%, [Table 1](#tbl1){ref-type="table"}). A small number (N=45, 2.8%) were board certified in another specialty who perform vascular surgery interventions and were included with the board-certified vascular surgeons group for analysis given no differences in responses between the two groups.Table 1Description of the Society for Vascular Surgery Wellness Task Force 1,609 survey respondentsN (%)N=1,609Years in PracticeIn training236 (14.7)In practice less than 10 years549 (34.1)In practice between 10 and 20 years412 (25.6)In practice greater than 20 years412 (25.6)Gender^a^Male1,134 (70.5)Female461 (28.6)What is the practice type were you work primarily? (N=1373)Academic^b^469 (34.1)Veterans\' Affairs or government run^b^61 (4.4)Multi-specialty clinic380 (27.6)Community258 (18.7)Solo125 (9.1)Outpatient Practice only80 (5.8)Type of hospital (N=1114)Urban Teaching756 (67.9)Urban Non-teaching283 (25.4)Rural Teaching40 (3.6)Rural Non-teaching35 (3.1)Size of hospital (N=1278)\< 50 beds32 (2.5)50-99 beds62 (4.9)100-200 beds168 (13.1)201-300 beds202 (15.8)301-400 beds173 (13.5)\>400 beds619 (48.4)Don\'t know22 (1.7)Institutional leadership (N=1257)656 (52.2)Practice at more than one hospital (N=1087)740 (68.1)Completed the GAD-7 scale1518 (94.3)Completed the Brief-COPE inventory1366 (84.9)[^1][^2][^3]Figure 1Magnitude of stress reported by vascular surgeons towards occupational and personal COVID-19 related stressors.

The GAD-7 scale was completed by 1,518 (94.3%) respondents (Supplement [Figure 2](#fig2){ref-type="fig"} ). There were no differences in GAD-7 completion rates between vascular surgeons in practice and training, nor by gender, but there were regional variations with more respondents from the United States compared to other countries (97.3% vs. 92.1%, P\<.001). The median GAD-7 scale score was 5 \[IQR 2-9\], with 54.5% of respondents reporting some level of anxiety and 23.3% reported moderate or severe anxiety (Supplement [Figure 3](#fig3){ref-type="fig"} ). There were no significant differences in median GAD-7 scale scores among vascular surgeons in practice and in training (5 \[IQR 2-9\] vs. 6 \[IQR 2-9\], P = .591). Women had higher GAD-7 scale scores compared to men (7 \[IQR 4-11\] vs. 4 \[IQR 1-8\], P\<.001).Figure 2Coping strategies used by the vascular surgeons in practice and training (N=1366) as measured by the Brief Coping Orientation to Problems Experienced (Brief-COPE) inventory.Figure 3Most hospital support structures were associated with a reduction in self-reported anxiety levels among vascular surgeons as measured by the Generalized Anxiety Disorder 7-item (GAD-7) scale while virtual social media based support platforms association to anxiety levels was mixed. PPE: Personal Protective Equipment. SVS: Society for Vascular Surgery.

COVID-19 practice impact {#sec3.2}
------------------------

Vascular surgeons experienced cancellation of elective surgical procedures (1143/1303, 87.7%), call schedule alterations (400/1291, 30.9%), and the need to assist with clinical duties other than those of a vascular surgeon (353/1064, 33.2%). Less than a quarter of respondents (332/1609, 20.6%) operated on or placed a central venous access (including hemodialysis catheter) for a patient with confirmed COVID-19 infection, and 257 (16%) respondents operated on a patient who was later found to have a COVID-19 infection. A total of 624/1602 (38.8%) of respondents indicated they were considered at \"high\" risk from COVID-19 infection, the majority of which were vascular surgeons in practice greater than 20 years (55.4%). Only 27 (1.7%) of the 1606 respondents reported testing positive for COVID-19. Several occupational stressors were significantly associated with increasing levels of anxiety as measured by the GAD-7 scale (Supplement [Table 2](#tbl2){ref-type="table"} ) including lack of PPE and donning/doffing PPE, noted as stressors by 54.4% (710/1305) and 71.9% (928/1290) of the respondents respectively. Pre-operative testing of patients for COVID-19 was performed at less than a third of respondents' hospitals (475/1305, 29.5%).Table 2Univariable and multivariable ordinal logistic regression using a proportional-odds cumulative logit model of factors associated with increasing degree of self-reported anxiety (no anxiety, mild, moderate, and severe) by 1,259 respondents who completed the GAD-7 survey. The model was built in two steps. First, allowing all factors that were significant on the univariable analysis (also listed in [Table 2](#tbl2){ref-type="table"}, Figures 2, 3, 4, and 5) to be considered for entry into the model using a stepwise selection process (with the exception of the active and avoidant coping strategies from the Brief COPE survey). Second, allowing for variables selected in the first step to be retained and the active and avoidant coping strategies were included in a stepwise selection process. \*Summative Hospital Support was created as a sum of the in the significant individual Hospital Support variables which include "Operating Room protocols", "Adequate Personal Protective Equipment (PPE)", "pre-operative testing of patients", and "Opportunities to interact with leadership" as they were all correlated. "Transparency from leadership about COVID management and planning" was not included as the responses were nearly identical to "Opportunities to interact with leadership".ItemUnivariable*P*Multivariable*P*OR (95%CI)OR (95%CI)Gender2.20 (1.79,2.71)\<.0011.39 (1.08,1.79).010COVID-19 related modifications of home routine1.75 (1.50,2.05)\<.0011.38 (1.14,1.67).001COVID-19 related stressorsDonning/Doffing PPE3.87 (3.10,4.84)\<.0011.81 (1.41,2.33)\<.001Worry about potential adverse patient outcomes due care delay2.68 (2.18,3.31)\<.0011.47 (1.16,1.87).002Financial Concerns3.13 (2.54,3.85)\<.0011.90 (1.49,2.42)\<.001Summative Hospital Support^∗^0.84 (0.78,0.89)\<.0010.83 (0.76,0.91).001Active coping strategiesUse of Emotional Support1.41 (1.33, 1.50)\<.0011.09 (1.01,1.18).028Positive Reframing1.16 (1.10, 1.23)\<.0010.88 (0.81,0.95).001Planning1.37 (1.29, 1.45)\<.0011.12 (1.03,1.21).008Avoidant coping StrategiesSelf-Distraction1.66 (1.55, 1.78)\<.0011.32 (1.21,1.43)\<.001Substance Abuse1.53 (1.43, 1.65)\<.0011.16 (1.06,1.27).001Behavioral Disengagement1.77 (1.63, 1.93)\<.0011.26 (1.14,1.39)\<.001Venting2.17 (1.99, 2.37)\<.0011.42 (1.28,1.59)\<.001Self-Blame2.12 (1.93, 2.32)\<.0011.35 (1.21,1.51)\<.001[^4]

Personal impact and stressors {#sec3.3}
-----------------------------

Nearly half (47.8%) of the respondents knew someone who died due to COVID-19, including a family member (N=92, 5.7%) or a medical provider from their own hospital (N=330, 20.5%). Worrying that family and friends or colleagues would get infected with COVID-19 was a significant stressor for 65.8% and 59.8% of the respondents respectively. In the month prior to the survey, 35.9% of the respondents reviewed or made their will, designated or re-discussed their medical power of attorney, or reviewed/applied for disability and/or life insurance. Over a third of the respondents (36.9%) discussed dying with family and/or friends.

Most (77.1% of 1,601) noted they had implemented COVID-19 related modifications to their home routine after work. Changes included a separate changing area at home, staying in a separate room at home, or staying at the hospital or a hotel. Staying in a separate room and/or not going home was associated with higher self-reported anxiety levels (Supplement Figure 4). Working from home was stressful for 56.1% of 1,304 respondents. Additional COVID-19 related stressors included extra childcare responsibilities, extra home cleaning, domestic violence at home, and empty shelves ([Figure 1](#fig1){ref-type="fig"}).

Financial concerns {#sec3.4}
------------------

Financial concerns were stressful to the majority of respondents (1098/1314, 83.5%). There was significant variation in the degree of perceived financial stress by type of practice with those in solo or outpatient-based practices reporting the highest perceived stress levels (Supplement Figure 5). Additionally, among those who had employees (N=750), 58% reported stress over terminating their contracts.

C*oping strategies andsupportstructures* {#sec3.5}
----------------------------------------

The Brief COPE survey was completed by 1,366 respondents (84.9%, [Figure 2](#fig2){ref-type="fig"}). Overall, vascular surgeons frequently employed active strategies for coping and infrequently used avoidant strategies with the exception of "self-distraction". Most hospital support structures were associated with a reduction in self-reported anxiety levels by vascular surgeons as measured by the GAD-7. In contrast, virtual social media-based support platforms had a mixed effect ([Figure 3](#fig3){ref-type="fig"}). Of the 1,272 respondents who completed the question regarding knowledge of support resources, 50.4% and 25.1% were familiar with the SVS Physician Wellness Resources and the American College of Surgeons Well-being Resources respectively. While 10.7% and 13.6% were familiar with the American Medical Association Managing Mental Health during COVID-19 resource and the Suicide Prevention Lifeline respectively.

Multivariable analysis of factors associated with increased self-reported anxiety levels

A total of 1,273 (79.2%) completed the entire survey, of those 1,259 (78.2%) had complete data suitable for multivariable analysis of factors associated with increased self-reported anxiety. The previously presented significant findings are observed using an ordinal univariable regression to examine the association between stressors and support structures and the odds of increased self-reported anxiety ([Table 2](#tbl2){ref-type="table"}). As the hospital support increased, the odds of greater anxiety decreased (odds ratio=OR=0.84, 95% Confidence Interval \[CI\]:0.78-0.89). More specifically for every one unit increase in the summative hospital support the odds of no anxiety versus mild or moderate or severe (i.e. greater) anxiety was decreased by 16% \[i.e., (1 - 0.84) x 100%\]. In contrast, the following factors were associated with increased odds of greater anxiety ([Table 2](#tbl2){ref-type="table"}): (a) being female, (b) COVID-19 related modifications of home routine after work, specifically, staying in a separate room at home or staying at the hospital or hotel, (c) COVID-19 related stressors: Donning/Doffing PPE, worry about potential adverse patient outcomes due delayed care, and Financial concerns, (d) the following active coping strategies: Use of Emotional Support, Positive Reframing, Planning, and (e) the following avoidant coping strategies: Self-Distraction, Substance Abuse, Behavioral Disengagement, Venting, and Self-Blame.

Qualitative Analysis {#sec3.6}
--------------------

A total of 370 free text responses from 229 (14.2%) respondents shared opinions and emotions that ranged from seeing the positive aspects of the pandemic such as "Despite all the uncertainty and challenges, the time is exciting to be part of as a provider in deciding on how best to care for a 'new' disease" and offering the perspective of the surgeon that we \"do more things than operate\" to despair "It\'s a total disaster on all levels of my life". Three broad themes were identified in the responses: (1) worry and concern for others, (2) stress associated with uncertainty, and (3) financial implications ([Table 3](#tbl3){ref-type="table"} ).Table 3The three broad themes identified in the qualitative analysis of the free text responses.1. Worry and Concern for OthersPatients"A big concern for me is the indefinite postponement of semi-elective procedures, such as fistulas or revascularization for stable non-healing wounds/very short distance claudication"\
"Many primary care docs have closed entirely making access to care more difficult for patients"\
"I continue to be concerned about the response to COVID patients, specifically the impacts on racial and ethnic minority patients affected by this virus"\
"Patients will die from MI, CVA, ruptured aneurysm, aortic valve stenosis, etc. because they are too afraid to come to the hospital"\
There is concern for capability to service the pent up demand created by the delay in vascular careFamily, Friends and Colleagues"Upsetting to follow from afar close friends and colleagues being inundated and at risk and little we can do to help. Feel very distant and helpless with family, aging parents across the country and banned from visiting, helping"\
"The nurses and ancillary staff taking care of these patients are the truly exceptional people in this pandemic. They often have limited resources and have the most intimate contact with these patients and serve as the primary sources of information for multiple people including physicians and patient families"Trainees"We have decreased their time physically in the hospital to limit exposure but I don\'t think they are actually using their time away to read or better themselves from a surgeon standpoint. I worry that a lot of them will fall behind and that they won\'t get their required numbers"\
"Worried about graduating experience given complete stoppage of elective vascular cases"2. Stress Associated with UncertaintyDisease process"The big challenge is that a number of patients may be positive and yet be asymptomatic or low symptoms, making it difficult to know. Clearly until we have vigorous testing, we are all in the dark"\
"The constant stress to know that many patients Could be asymptomatic covid-19 carriers"\
"I am disturbed by the lack of PPE, the expectation that providers work without adequate PPE"Future""The unknown is the worst part. The unknown of how long this is going to be affecting my practice, affecting our lives"\
"I´m aware that this is a long term condition, and we have to adapt to it. PPE is going to be there for at least 2 years or even more. We should learn to work and live with it"Lack of guidelines that account for variation in disease severity.Need guidelines for small office practice where risks are extremely low (one patient in office at a time). Currently restrictions are overkill in this setting"\
"The outbreak is local and regional and different institutions have different readiness, etc. and are able to be more flexible in not forgetting about the rest of the population needing health care"\
"The need for testing for COVID or not changes every day. The way to manage the OR patient is very dependent on the level of stress of the anesthesia team and nursing. No clear guidelines...We should manage things locally and not nationally \[be\] cause every community has \[a\] different reality"3. Financial Stress"I fear for the ability of our private practice to endure through this financially. I personally won't have the financial means to carry myself for any extended amount of time in order to carry the practice."\
"Our large academic hospital-owned physician group announced likelihood of salary cuts starting end April. So more stress, insult to injury, and bad news to come"\
"Last month (March) I took a 40% pay cut. This month I am not getting any salary but still working as a vascular surgeon. We furloughed more than half our office staff including US techs and nurses in our OBL...The exposures to COVID-19 from placing lines continues but it doesn\'t pay the bills".\
"I don\'t know how long I can keep going without operating. I was just starting to build a practice in my area and I worry that this is going to be a big setback for practice development"

The most prevalent theme was *concern for others*, most commonly patients. Participants expressed fear for patients due to the consequences of delays in care from postponed operations, closed clinics, and patients being afraid to come to the hospital for medical emergencies. Family, friends, and colleagues, particularly those who work on the front lines of the pandemic, were a major source of worry for vascular surgeons. Respondents also conveyed anxiety for trainees, especially those who were redeployed to the front lines, and for the potential impact that lack of operative experience during the pandemic may have on training.

The second theme was the *stress associated with uncertainty*, which had three sub-themes. First, *uncertainty regarding the disease process*, particularly asymptomatic carriers, which is related to the stress of not having enough PPE to be able to protect oneself to the extent necessary. Second, *uncertainty regarding the future*, specifically when and how the practice of medicine can return to a semblance of routine and the impact of this pandemic event on how one practices medicine. And third, *uncertainty regarding the lack of clear guidelines*, associated with a lack of evidence base, the rapidly changing state of the pandemic, and challenges that variations in the severity of the pandemic in different geographic regions and institutions pose to creating universal guidelines.

Finally, while some respondents were grateful for being in a profession where providers still have a source of income or having the privilege of adequate monetary savings, most respondents expressed anxiety regarding the impact of the pandemic on the financial viability of their practices and their institutions.

Discussion {#sec4}
==========

The psychological impact of the COVID-19 on healthcare providers cannot be overstated. Over half the survey respondents reported some degree of anxiety, and 23.3% reported moderate or severe anxiety. Using the threshold score for moderate/severe anxiety, the GAD-7 scale has a sensitivity and specificity of 89% and 82% respectively for generalized anxiety disorder and is moderately good at screening for post-traumatic stress disorder (66% sensitivity, 81% specificity).[@bib8] The results of this survey provide large scale global understanding of the current stressors, coping strategies, and opportunities to mitigate stressors and anxieties of vascular surgeons during the COVID-19 pandemic.

A majority of vascular surgeons were concerned about family members becoming infected. Education about transmissibility based on what is known may help allay fears. Routines to minimize family contact with contaminated clothing such as a having a change of clothes available upon return from the hospital, immediate access to laundry and shower facilities upon arrival home have been adopted by some to combat these concerns. In our survey, after-work routines involving separation from the family were associated with higher self-reported anxiety levels. Unsurprisingly, concern regarding lack of PPE and the stress of donning/doffing PPE was also associated with higher anxiety levels, as found in earlier studies.[@bib12], [@bib13], [@bib14] While provision of adequate PPE has been challenged by rapid depletion, hospital leadership can provide organizational forms of support that may mitigate anxiety. This support can include updates of available PPE, protocols for reuse, and updates on additional procurement strategies. Having in-person teaching and dedicated staff to supervise donning and doffing of PPE before entering a patient's room, as well as posting protocols for donning and doffing can all serve as ways to mitigate anxiety.[@bib13] ^,^ [@bib14]

A significant number of vascular surgeons who worried about adverse outcomes in their patients had higher self-reported anxiety levels. One might hypothesize that they are at risk for moral injury, which occurs when we perpetrate, bear witness to, or fail to prevent an act that transgresses our deeply held moral beliefs.[@bib15] ^,^ [@bib16] As physicians, our deeply held moral belief is always to prioritize the needs of patients first (a theme that was obvious in the qualitative analysis of the free text). Potential adverse outcomes in patients could ensue following the cancellation of scheduled surgical cases, due to the reluctance of patients to present to the hospital because of COVID-19-related fear, or in the context of COVID-19-induced resource scarcity. Every time physicians are forced to make a decision that transgresses their patients' best interests, they may feel moral injustice. This amasses with repetition into moral injury, a discrete phenomenon from burnout.[@bib17] Prevention of such must be prioritized.

Another significant COVID-19 related stressor across all groups was related to financial concerns. Solo, private, and community-based practitioners reported significantly higher anxiety levels related to economic changes compared to those working in academic centers. This finding might be associated with continuous practice overhead cost burden along with a drastic reduction of revenues and a lack of significant financial reserves to absorb the economic impact. Strategies to mitigate this impact may be achieved by reducing banked vacation hours, a hiring freeze, furloughs, and salary reduction---all of which would be preferable to layoffs. Support in navigating and applying for government assistance programs could be a valuable tool shared among vascular surgeons and an essential point for advocacy.[@bib18]

This study is limited by reliance on self-report which can be affected by recall bias, social desirability, and respondent selection bias. Recall bias was addressed by the short dissemination period of 10 days and asking about current experiences limited to the last 2-4 weeks. The anonymous nature of the survey mitigated social desirability bias. Response bias was difficult to predict under the pandemic circumstances. It is possible that the response rate is lower among those most severely impacted due to time restraints and feeling overworked at the peak of the pandemic. Alternatively, those most severely impacted by the pandemic may have had a higher desire to respond, thus taking the 15-20 minutes time to complete this survey to share their experience. We addressed sampling by broad dissemination methods. Due to the wide and multimodal dissemination, we are unable to account for an exact response rate; however, this sacrifice ensured a significant participation in the survey. We did not specifically focus on regional variation in this manuscript due to space limitations; however, additional analysis will be performed to evaluate the differences by region. Lastly, the survey was only available in English, potentially limiting the involvement of surgeons who have another primary language.

This survey is a first step in understanding the psychological impact of COVID-19 on the vascular surgeons. Survey respondents reported using more active than avoidant coping strategies. Less than 20% of respondents engaged in avoidant strategies with the exception of "self-distraction". This is highly relevant as active coping is considered a more effective way to deal with stress while avoidant coping often exacerbates stress by ignoring the source of stress.[@bib19] A recent article by Pinto et al. found that self-distraction (mental disengagement) was predictive of traumatic stress following a major surgical complication.[@bib20] An understanding of coping strategies offers us insight into opportunities to provide support for colleagues.

Past experiences with Severe Acute Respiratory Syndrome (SARS) and Middle East Respiratory Syndrome (MERS) have shown that psychologic distress persists after the immediate threat of an outbreak is.[@bib21], [@bib22], [@bib23], [@bib24], [@bib25] We anticipate the return to a 'new normal' with a fundamentally different life than in the pre-COVID-19 era and expect a period of high clinical demands as we care for patients who have had their care delayed. During this period, it will be essential to allow time to reflect, grieve, and process what has been lost.[@bib26]

However, relying on coping mechanisms is not enough. Vascular surgeons are already known to face significant burnout.[@bib27] Institutional support via multidisciplinary teams focused on health care workers and peer support programs are paramount in bolstering the resilience and coping of vascular surgeons.[@bib28] ^,^ [@bib29] Vascular surgeons who perceived that they had hospital support were more likely to report lower anxiety levels, particularly when delivered through structured protocols and opportunities to interact with leadership. The importance of support, coupled with genuine expressions of gratitude, cannot be overstated.[@bib12] ^,^ [@bib30] Additional regional and national societal assistance through bolstering peer to peer support systems and providing COVID-19 specific clinical guidelines can also help mitigate anxiety among vascular surgeons.[@bib31] These resources remain highly relevant as over half the respondents were familiar with societal support programs.

Lastly, strategies to combat the prolonged time of uncertainty, decreased production, fear of a second surge, and exhaustion created from ongoing anxiety will need to be considered as we continue to adapt to the rapid changes brought on by COVID-19. We look for guidance and support from national organizations as we proactively adjust our lives and careers through the pandemic. Future survey evaluations of new guidelines and support systems are warranted. Perhaps the most important contribution of this work is allowing vascular surgeons to understand that they are not alone and that the COVID-19 pandemic is associated with increased anxiety and stress to a group of surgeons who are well adapted to functioning in high stress environments. Acknowledging this fact may allow surgeons to seek help when needed.

Conclusions {#sec5}
===========

The findings of this survey identify multiple stressors experienced by vascular surgeons globally during this devastating crisis. The survey findings highlight the continued need for hospital systems to support their vascular surgeons and for national societies to invest in peer support programs to promote the well-being of vascular surgeons during the COVID-19 pandemic.

Appendix {#appsec1}
========

Supplement Figure 1. The geographic distribution of 1,609 survey respondents across the world Supplement Figure 2. Responses to the Generalized Anxiety Disorder 7-item (GAD-7) scale (N=1518). Supplement Figure 3. The number of respondents at each GAD-7 scale scores and the interpretation of the scores as degrees of anxiety: no anxiety, mild, moderate, and severe anxiety. Supplement Figure 4. The degree of self-reported anxiety (no anxiety, mild, moderate, and severe anxiety) associated with COVID-19 related modifications of home routine after work (N=1518). The difference in self-reported anxiety degree was statistically significant (P\<.001). Supplement Figure 5. The degree of stress associated with COVID-19 related financial concerns by vascular surgeons (N=1314). The difference in self-reported stress level was statistically significant by type of practice (P\<.001). Supplement Table 1. Multimodal survey dissemination, potential audience, and estimated response rate.Society for Vascular Surgery and affiliated organizationsDate of DisseminationPotential AudienceSociety for Vascular Surgery (SVS) Email list^a^4/14/20203,528Association of Program Directors in Vascular Surgery (APDVS) email list4/15/2020223Current number of US vascular surgery trainees^b^638SVS Connect4/17/20201,203Vascular Specialist Magazine\
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Society for Vascular Surgery Wellness Task Force

Pandemic Practice, Anxiety, Coping and Support Survey for Vascular Surgeons

1\. By clicking \"I agree to participate in this survey\" you agree to have your responses pooled and reported as part of the ﬁndings of the survey.

o I agree to participate in this survey

2\. I certify that I am:

o A board certiﬁed vascular surgeon in practice

o A vascular surgeon in training

o Board certiﬁed in another specialty and perform vascular surgery operations or interventions

3\. Please indicate \"other\" specialty

o Angiology

o Cardiology

o Cardiac Surgery

o General Surgery

o Interventional Radiology

o Interventional Nephrology

o Other

3\. How many years have you been in practice? (Surgeons in practice only)

o 0-10 years

o 11-20 years

o \>20 years

4\. What is the practice type were you work primarily? (Surgeons in practice only)

o Academic

o Multi-specialty

o Community

o Solo

o Veterans Affair or Government Run

o Outpatient Based Laboratory (OBL) practice only

o Dedicated Outpatient Vein Practice Only

5\. What training program are you currently enrolled in? (Surgeons in training only)

o Integrated Vascular Surgery Residency

o Vascular Surgery Fellowship

o Prefer not to say

6\. What is your level of training? (Surgeons in training only)

o PGY 1-2

o PGY 3-5

o PGY 6-7

o Prefer not to say

7\. What is your gender?

o Male

o Female

o Prefer not to say

8\. In which country do you practice?

9\. In which state or territory do you primarily practice?

10\. What race do you consider yourself to be? (United States only)

o American Indian or Alaskan Native

o Asian

o Black or African American

o Native Hawaiian or other Pacific Islander

o White

o Mixed Race

o Prefer not to say

o Other

11\. Have you operated on a patient with conﬁrmed infection COVID-19?

o Yes

o No

o I don't know

12\. Which of the following precautions did you use when operating on a patient with conﬁrmed infection COVID-19? (Select all that apply)

o Intubation was off-site

o The surgical team waited outside the operating room while the patient was intubated

o I used an N95 mask during the operation

o I used a Powered Air purified Respirator

13\. Have you placed central venous access (including hemodialysis catheter) on a patient with COVID-19?

o Yes

o No

14\. Have you placed central venous access (including hemodialysis catheter) on a patient with COVID-19

o Yes

o No

15\. Was the PPE provided for you during line placement in a patient with COVID-19 adequate?

o Yes

o No

16\. Did you operate on or perform a procedure on patient who was later discovered to have a COVID-19 infection?

o Yes

o No

17\. How was your exposure to a patient infected with COVID- 19 handled?

o Continued to work

o Self-quarantine

o I was tested for COVID-19

o Other

18\. Feel free to share more on \"other\" post-exposure measures taken after operating/ performing a procedure on someone with COVID-19

19\. Have you tested positive for COVID-19?

o Yes

o No

o Prefer not to say

o I have not been tested

20\. Are you considered at \"high\" risk for COVID-19 infection?

o Yes

o No

21\. How have COVID-19 deaths impacted you personally (Select all that apply)

o I personally know someone who died during COVID-19

o I personally know of a medical provider (physicians, nurses, respiratory therapist) from my hospital who died from COVID-19

o I have a family member or friend who died of COVID-19

22\. In the last week, have you modiﬁed your routine at home when you get home from work?

o Yes

o No

23\. In the last week, how have you modiﬁed your routine at home when you get home from work? (select all that apply)

o I have a separate changing area at home but I use the shared spaces

o I stay in a separate room at home

o I don't go home, I am staying at the hospital

o I don't go home. I am staying in a hotel.

Over the last week, how often have you been bothered by the following problems

1 = Not at all

2 = several days

3 = Over half the days

4 = Nearly every day

24\. Feeling nervous, anxious, or on edge

25\. Not being able to stop or control worrying

26\. Worrying too much about diﬀerent things

27\. Trouble relaxing

28\. Being so restless that its hard to sit still

29\. Becoming easily annoyed or irritable

30\. Feeling afraid as if something awful might happen

31\. Select all that apply, in the last month, I :

o Reviewed or made my will

o Designated or re-discussed my medical power of attorney

o Reviewed and/or applied for disability/life insurance

o Discussed dying with my family and/or friends

32\. Do you have an institutional leadership position (e.g. program director, vascular lab director, section head, division head, department chair)?

o Yes

o No

Please help us understand how you are adjusting to COVID-19 stresses by scoring the following statements as follows

1 = I haven\'t been doing this at all

2 = I\'ve been doing this a little bit

3 = I\'ve been doing this a medium amount

4 = I\'ve been doing this a lot

33\. I\'ve been turning to work or other activities to take my mind oﬀ things.

34\. I\'ve been concentrating my eﬀorts on doing something about the situation I\'m in.

35\. I\'ve been saying to myself \"this isn\'t real.\"

36\. I\'ve been using alcohol or other drugs to make myself feel better.

37\. I\'ve been getting emotional support from others.

38\. I\'ve been giving up trying to deal with it.

39\. I\'ve been taking action to try to make the situation better.

40\. I\'ve been refusing to believe that it has happened.

41\. I\'ve been saying things to let my unpleasant feelings escape.

42\. I\'ve been getting help and advice from other people.

43\. I\'ve been using alcohol or other drugs to help me get through it.

44\. I\'ve been trying to see it in a diﬀerent light, to make it seem more positive.

45\. I\'ve been criticizing myself.

46\. I\'ve been trying to come up with a strategy about what to do.

47\. I\'ve been getting comfort and understanding from someone.

48\. I\'ve been giving up the attempt to cope.

49\. I\'ve been looking for something good in what is happening. I\'ve been making jokes about it.

50\. I\'ve been doing something to think about it less, such as watching TV, reading, daydreaming, sleeping, or online shopping.

51\. I\'ve been accepting the reality of the fact that it has happened

52\. I\'ve been expressing my negative feelings

53\. I\'ve been trying to ﬁnd comfort in my religion or spiritual beliefs.

54\. I\'ve been trying to get advice or help from other people about what to do.

55\. I\'ve been learning to live with it.

56\. I\'ve been thinking hard about what steps to take.

57\. I\'ve been blaming myself for things that happened.

58\. I\'ve been praying or meditating.

59\. I\'ve been making fun of the situation.

Please score the following peer support systems you used in the last two weeks as

1 = Do not use

2 = Somewhat useful

3 = Useful

4 = Very useful

60\. Facebook

61\. Hospital town halls

62\. LinkedIn

63\. SVS Connect

64\. Twitter

65\. WhatsApp

66\. Zoom social get-togethers

Please score the following COVID-19 related stressors as

1 = Not stressful at all

2 = Somewhat stressful

3 = Stressful

4 = Very stressful

67\. Donning/Doﬃng PPE

68\. Financial Concerns

69\. Worried family and friends getting infected with COVID-19

70\. Work colleagues getting infected with COVID-19

71\. Information overload

72\. Extra home cleaning

73\. Working from home

74\. Potential adverse patient outcomes due to care delay

Please score the following COVID-19 related stressors as

1 = Not stressful at all

2 = Somewhat stressful

3 = Stressful

4 = Very stressful

5 = Does not apply

75\. Extra childcare responsibilities

76\. Domestic violence at home

77\. Terminating contracts of some of my employees

78\. The impact of this hiatus on my career advancement

79\. Lack of personal protective equipment (PPE)

80\. Empty shelves in the grocery store

Changes in Vascular Surgery Practice

81\. What hospital type where you work primarily? (Urban refers to an area with more than 50,000 people and rural with less than 50,000 people)

o Urban, Teaching

o Urban, Non-Teachig

o Rural Teaching

o Rural Non-Teaching

82\. What is the size of the hospital were you work primarily?

o \< 50 beds

o 50-99 beds

o 100-200 beds

o 201-300 beds

o 301-400 beds

o \>400 beds

o I do not work at a hospital

o Don't know

83\. Do you practice at more than one hospital? (Surgeons in practice only)

o Yes

o No

o Not applicable to my practice

84\. At the primary hospital where you work, the following is true (Select all that apply)

o There are AVAILABLE beds in the ICU

o ICUs are full, patients are boarding in the emergency department

o ICUs are full, patients are boarding in the PACU and operating rooms

o ICUs are full, patients are boarding in hallways other than the emergency department, PACU, and operating rooms

o Not applicable to my practice

85\. The primary hospital or facility where you work has (Select all that apply)

o COVID-19 Operating Room protocols

o Adheres to ACS/SVS guidelines for allowable surgeries during COVID 19

o Adequate personal protective equipment (PPE)

o Pre-operative testing of patients for COVID 19

o Regular updates about the status of COVID-19 at the hospital

o Opportunities to interact with leadership and provide feedback/ask questions

o Transparency from leadership about COVID management and planning

86\. Are all elective surgical procedures cancelled?

o Yes

o No

87\. Which of the following ELECTIVE surgical procedures are still taking place? (Select all that apply)

o Aortic Surgery

o Carotid Surgery

o Dialysis Access

o Lower extremity revascularization

o Venous Procedures

Changes in call schedule and re-deployment

88\. Has your call schedule changed over the last month compared to pre-COVID?

o Yes

o No

o Not applicable to my practice

89\. Which of the following do you think best represent your call schedule in the last two weeks? (Select all that apply)

o Less call days

o More call days

o Same overall number of call days but changed in distribution

90\. How often do you rotate who is on call and covering the vascular surgery service?

o Every day

o Every 2-3 days

o Every week

o Every two weeks

o Other

91\. Which of the following apply to you? (Select all that apply) (Surgeons in training only)

o Residents removed form vascular surgery service

o One trainee covering vascular service alone

o One trainee cross covering multiple surgical services

o Covering other services (i.e. ED, ICU, or medical services) or duties while still covering vascular surgery

92\. What are your responsibilities when not explicitly on call for vascular surgery?

o No responsibilities-optimize social distancing

o Home call to assist with vascular emergencies only

o Home call to assist with any necessary duties (cross-cover, line team, etc.)

o Other

93\. Have you been asked to assist in duties other than those as a vascular surgeon trainee?

o Yes

o No

94\. Have you been asked to assist in duties other than those as a vascular surgeon?

o Yes

o No

95\. Which other duties have you been asked to assist in? (Select all that apply)

o Managing ICU

o Taking shifts to assist the ICU teams in placing lines

o Seeing the patients in the ED

o Covering other surgery services

o Covering other medical services

o Triage of our patient transfers to field hospitals or clinics

o Administrative tasks (i.e. PPE management)

o Additional educational or research responsibilities

o Other

96\. Please share details regarding changes in the call schedule or other responsibilities when not explicitly on call for vascular surgery

Changes in other aspects of vascular surgery practice

97\. What type of ambulatory and clinic services are you currently providing (select all that apply)

o Regular clinic/ambulatory center hours

o Limited clinic/ambulatory center hours

o Patient visits via telehealth

o No Clinic and no telehealth

98\. Are you participating in the delivery of any outpatient care for vascular surgery patients? (Surgeons in training only)

o Yes

o No

99\. How are you participating in the delivery of any outpatient care for vascular surgery patients? (Select all that apply) (Surgeons in training only)

o Audio/video telehealth

o Select patients in clinic

o Regular Clinic/Ambulatory centers hours

100\. Is your surgical center OBL open?

o Yes

o No

o We do not have an OBL

101\. In what capacity is your OBL open? (Select all that apply)

o Performing procedures as usual

o Performing urgent procedures only

o Offloading volume from the hospital

o Other

102\. What type of cases are you currently treating in your OBL?

o Critical limb ischemia

o Dialysis access maintenance

o Wound Care

o Venous Procedures

o Other

103\. Please feel free to provide more info on the other cases you are currently treating in your OBL or how your OBL capacity has changed

104\. Is your vascular lab open?

o Yes

o No

o We do not have a vascular lab

105\. In what capacity is your vascular lab open? (Select all that apply)

o Performing studies as usual

o Performing urgent outpatient referrals

o Performing urgent inpatient studies

o Other

106\. Please provide more info on the other capacity your vascular lab is open?

Final thoughts

107\. Feel free to share any additional information about your experience operating or performing procedures on patients with conﬁrmed or suspected COVID-19.

108\. Is there anything else you would like to share about your experience with COVID-19?

109\. Are you aware of these physician wellness resources? Please select all that apply. We also included the list in the thank you page available to you once you complete the survey

o SVS Physician Wellness Resources

o ACS Surgeon Well-being Resources

o AMA Managing Mental Health during COVID-19

o Headspace free upgrade for healthcare professionals

o Suicide Prevention Lifeline
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ARTICLE HIGHLIGHTS

Type of Research:

The COVID-19 Pandemic Practice, Anxiety, Coping and Support Survey for Vascular Surgeons is an anonymous cross-sectional global survey sponsored by the Society for Vascular Surgery Wellness Committee. The survey used the general anxiety disorder (GAD-7) scale and the brief Coping Orientation to Problems Experienced (brief-COPE) inventory to evaluate current stressors and areas where vascular surgeons can be supported.

Key Findings: The survey evaluates the impact of COVID-19 related stressors on 1,609 vascular surgeons from 58 countries between April 14 and 24, 2020. Higher self-reported anxiety and stress levels were significantly associated with staying in a separate room at home or staying at the hospital/hotel after work (OR 1.39 (95%CI 1.08-1.79), donning/doffing personal protective equipment (OR 1.81, 95%CI 1.41-2.33), worry about potential adverse patient outcomes due to care delay (OR 1.47, 95%CI 1.16-1.87), and financial Concerns (OR 1.90, 95%CI 1.49-2.42). Lower self-reported anxiety levels were associated with hospital support (OR 0.83, 95%CI 0.76-0.91) and use of positive reframing as an active coping strategy (OR 0.88, 95%CI 0.81-0.95).

Take home Message:

The survey identified several areas where vascular surgeons can be supported at institutional, regional, and national societal levels.

Table of Contents Summary

The COVID-19 Pandemic Practice, Anxiety, Coping and Support Survey for Vascular Surgeons is an anonymous cross-sectional global survey disseminated April 14-24, 2020 captures the dramatic impact of the COVID-19 pandemic on 1609 vascular surgeons from 58 countries and identifies opportunities for support.

[^1]: ^a^Gender noted as \"prefer not to say\" in 14 responses.

[^2]: ^b^Overlap between Veterans Affairs and Academic appointments leading to lower than expected numbers in this category.

[^3]: GAD-7 scale: Generalized Anxiety Disorder 7-item scale. Brief-COPE inventory: Brief Coping Orientation to Problems Experienced inventory

[^4]: \*Summative Hospital Support was created as a sum of the in the significant individual Hospital Support variables which include "Operating Room protocols", "Adequate Personal Protective Equipment (PPE)", "pre-operative testing of patients", and "Opportunities to interact with leadership" as they were all correlated. "Transparency from leadership about COVID management and planning" was not included as the responses were nearly identical to "Opportunities to interact with leadership".

[^5]: ^a^ On 4/14/2020 emails were sent to 3,528 recipients; 3,525 were received (3 bounced). Of those received 1,866 were opened (52.9%) and 381 accessed the survey directly from the email link. On 4/23/2020 a reminder email was sent to the same list. Of these, 1,263 were opened (35.8%) and 134 accessed the survey directly from the email. Suggesting that 515 respondents who were reached via the SVS email list. This accounts for approximately 16.5% if all emails opened.

[^6]: ^b^ The current number of vascular surgery trainees in the United States is 638, therefore the response rate was 23% (145/638).
